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WfflW 

5 &m#m- 

10 mis (tem/mmk/isv^) hyy^^^-hwim, ty-^i 
mm Ltd® 8 o o ° cmm±.<vmmmm>m v >e> ^ # 

20 (7>M^tK^«T^^>- (A r ) ft if <OTOIfc5f ^»H^t?'> y 3 

u*cvN<isetsn«j6 0 o° csg^^oDSK-cifiasN-So ^>y ^mmommt. ^ 

<D®m 8 0 0° cm:*^^^ * Lttzta9^£2*A bfc#ffl^^fT^ttTV 

25 #e>*L5<o»i, *®*s (100) ffl^acjciai^bfc^y =>-£jiv^d^:PS£>*i/a^ 

(100) mm-<Dimm^m^Mm^tcM^yv =>**\ «s»Bt±tc4sv^ 
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T^irbT (in) micMm-t^^>v ^^m-cn. mmmm^mmvx^ 

10 £fciis^*#> htbz> 0 ^<rmmtiiux^i\^mm&(D^^ h m^^tr^mt 
< . »ss^otiii ^/b--7v h x^mwmm.(o^mk^n ?^ti-± 

:/ni?^f^i^;ft/0/^ 0 ft^T-t^lPPl 1-2 7 9 7 7 3 ^#gfE*fc£>&$K\ 
15 7^ —juv • *V K • Or? - << a >^u? ho>- yV^-feX • 

^—TM 1 9 9 9 (Technical Digest of International Electron 

Devices Meeting 1999), pp. 2 4 9~2 5 2|^©Sf, £>5V^2 0 0 0 

jj/V • ^< — /<— X (2000 SymposiumonVLSITechnologyDigest of Technical 
20 Papers) , pp.. 76-177 ^fEfcCD&flrera:. /^Xv^t^RStt^ 

^wt^Tt^s w t x\ iii&mmo* x z> ^ y =< ^mm(Dmi^rf^ ^tm&]&. 

Ztit>CD&mz.&^T^ ^ffi&rfX(D?V7'h^ (Kr) (O z ) 
25 Xid-^-r ^ n^^J^L, K r fcO a ^^^X-^^^^ii-i^^^d* ^* 

ut4 o o° cm&<Dtmx-y y =« ^comi^m \ ^Mcmmuzmtr^ 
(ioo) mm\-(Dm(om^iL^ir^v ^^mm^h^&nteWtfW&m. 
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>Ifcf bl8S b# 4# ktvo >„ ~> y = tei&v ^t#*j 2 n mgg^Tto^ 

5 ^ y =1 ^t^m&#&i&i/ ^ y ^ t &m%rr. 

y = 1 1 itff^^ii-Cfc v) % HufEixy =i 1 1 JLfcLfct h ^/vfifefbK 
15 1 2^tt7n^r^y^-b®il 3^«^^TVN5oSutfi7P— 

tin ±\z.\l mmmmmm umtnyhP vmmis mm 

^thXy^ a ^fctmi/V 1 eftdW:, fulfil n— f^^-htil 3 

20 -f>iWsJcl 1 C»/&£*bW5 0 

IS] 1 co^ ^ y -> a y 1 O StisB^ > h o — /vy— Mgl5 {ifufE« 

m* fl&8B= ^ h n-/w^- h fl^ l 5 msttn^tLS SiJWl: J: 9 , fulB7 p-^^ 

iz.mm*wz&&w&iat, mns k w i c ^ y-^ists 1 1 b toiwu^f 

^SBESrTOH-S i £ «t <9 H tute K W ^U§£ 1 1 C«^(tS»H« 

3 



• -opii ;! from ; i -• 0!Hi(^ on m or/: non 



WO 02/054474 



PCT/JP01/11596 



4 s - hlil3 4>tftAf5 0 

5 htttl 1 5 t33f3&E>^fcfc| UtBESrNttP U ffJfS^-^H^ 1 1 A4>£fufBy 

m 2 Af± % il^^y^^^UiflO iC*3V >-C x fulfil p— x -f b 

i 3 , suta h ^/nwkaK i, 2 *5ct^> y = >aes 1 1 we^v-^ hubs 

10 T*fc?) 0 

HI 2 A*#figi"5 ^ buIE b ^/WjBfcfflS 1 2 fiatf^ ^> V/W^ y TS^Bfig U Hu 

wEi/ y = isgfo 1 1 »f ©e*WE c ±.(omwwmz7 □ -tv > h«gi3 

. ^th^ft mn2B \~mm=i is v u —jvtf— hmm 1 5 ^»#^m(±^m ufc 
15 wm<os<> h-mm^-to 

m 2 b sr#fia-rstn. Huia»^^«Eo^p{- £ 9 tute b ^/^mmm 1 2 <*v< 
^\mm-m&u cte c f^^y v't^e^ao mm^* 

20- b®Hl 3 lcftA^|L5 0 

z>fctf>ia-i, m2B <DHxmiz&\t ^-cititaH^^vv'-Y/^iiig-r^. b ^*;vmm<D 
$m&z&im££wk twiBb^tflfefURi 2tDii»$tmca, m2 

m 3 fflia b >*/vm\m 1 2 iawn $ tizm^f- 1 , mz b ^/vswasi 1 2 & 
5§©-*-5 b>^«^(D«^^^n^^w 0 

HI 3 5 m x hu1B7 7 y p< -=e U SffiP 1 0 tosv 1 ~ 1 0 jx fp(Dm%& 
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2 \zm 1 OMV/ c m^m^EH&D VtcM&l^ ffi 1 A/ c m 2 <D b i^WffiffltdSfS 

xix mm b >*/vmm 1 2 &miz> v —*mm(o±%£&. mvmm 1 1 mv/ 

5 cm 2 1 0" 15 A/ c m 2 OTt?fc5r £#^:££ft5 0 «<D^ 

yr^^y^lO T-tt, SuffS h l/*;imm 1 2 £ LTW^fn m tf>f»fb 

4>£-&7b^£\ h ^/Vgfef U8S 1 2 <75«#-mi»l4f3E] 3 ^^fl^T^ Ufcct 5 in 
io IjbU l o mv/ c m<z>H!fSrfWjn i^ltS-cD h >*;vWffi<D*:% £ t&mizigk 

-r^COCO, &ft& <0 OTAn«#{C*5V ^X$m<D 1 A/ c m 2 <D b >*A4m/6S£& 
LTUl\ itJfE:? n— ^>f v^y- bWm 1 3 ^^TOf«^^#ii*tb^flfiSSr 

15 

20 h >.*/u®fl&asf# ^5im^J:t^(«SS«m-5 - £ 
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z>£o tmmmg&mm-tz - 1 Mtt5»ii^w?> - 1 \t&z> 0 

timi/ V => ^Wfc±.\m$LZ tilt h f*;vj&mk , 

tuts h i/*7\Jtmm±ktr*&istitc.7 o— 5^ h wii: , 

fulfil p—tV hm&htJi. m@KHfe®d^^LTK»t <b*bfc^ yfn- 

io /wr- hm^i: <t <9 fa z> ^m&s^m^ y ^e^&v vt\ 

15 ' mm±\tisy^>ffim&ffi&rz>3mk, 

20 tm^ V = >*g&f«^ffi£\ A r ^fcfiiK r «fc 9 Sf^S^RStfe^^ £ ^**5 «t 

25 ^= ^mffi*. K r t «Srffl^7C*i: bT^tf^ £R 

zmzmm-z \t^ 0 
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^y^lfeh^ i^b^^J:D^y=^i^«t?f^aist, 

*fHBv/y =ai^f»z>^®^ A r SfcttK r J: 9Sf*h/5^4^i:^*3«t 
io mJt3^$tLfe->y =i ^iWUKJbtcy- MS«t5Igi Sr&tf r t £r# 

is xvtcBisu notary =>&w\zMmm&&j&rzjmt. 
25 a^sffmjgiPitw^ 
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» 3&Sii31Eg6£f Ug|£ v«® ct LTJ&fc £«n U a 9 

mmmmmiz uio i2 c m - 2 ot, ' l < j* 1 o 11 c m - 2 ^tos©^ 

25 ^>^y^^VK^«LTV^57k^M^srii:^<, fflt^os^^Sl* 
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i4A~4Cii imw <dw i (ommmz. x ^m\m<D^^mmx.tpmwm 

5 g<DMit*^^^nn ; 

III 6 tijS^WHfcSS^BfJS bfc v- y = t v- y = ^(Dtfr&D Kr^7 

xv#^#'l4^^i-#l4H ; 

10 17 ttv' y = >mmm<Dm^rfxi±£imF\$i i^pmm ; 

HI 8 f±~> y = VgfcftJfl^cDK r ^£<^£;^fo^£^#ffil] ; 
HI 9 fi is y ^ ^^»®fE®EE4ttt^^-r4#l±Hi ; 

in i o n^v =*^6Mm*5£T*i/v = y 

^r^riU ; 

15 miiA-iicfi %mw<Dm 2 itm 
hi i 2 f^y =^mm<D^mfrtfx}£ftmffl§i&^mm ; 

mi 3A~l 3Dtt.^^^30|IJ©^te:«J:5S^W/^b^^^^' 

20 m 1 4 fi^hm/^iira/ip«^^ iz-tev z> mm<D5tfti$:7frrm ; 
sis femi\^mummmmftm&'<^ mmm ; 

m i 7 w:^ y = ^^i^^B#w^it^^^^t»t**^3fe^^^-iii ; 

25 EI 1 8 v- y n >W^b8t* ©TSIKWtTSr^BI : 

m i 9 ?*->y ri^^^cofl^mEE^^^i-^m ; 

HI 2 o«->y 3>lWi^it5^Wriffb^t1Wi ; 

HI 2 l A~2 1 ctttZfflom 5 wH6fe<7^ifc«t'$ % h u^T4 y \s 

9 
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si 2 2ttttw<oM5<D&m<?>jmfc£z>, w&n&zi'V =<^mmmj&i,i£3L 
m 2 3 ittmw<Dm 6(om&oyj&mz.& % ? y >^ * * v m=f^m^rtm •. 

m 2 6 te^^ii 7 <omsm\z. ±577^*11 s^twiBt^w 
m ; 

10 i§^f®«5tlH; . 

in 3 1 tt^istso i ikf^K $ tbfc^p^^m 8 (ommmz. i smo s h 

in 3 2 tttf 7 ^aes^7 *fy9W&t£ ¥\mfo&frz>if&m<nm 9 wie&Ti? 
«t 5 7^ xv^a^gcD^iii ; 
15 in 3 3teni3 2(D^v^mmmm^x^m^titcmmmk(D^^v 

134 Wl^fDfl 1 0 OHKB^UBIC J; 5 3 i^jcL S I ©»T®^<0«fcfe|g-e;fc 

20 i§w^nm-5fe«)(P^g>ti# 

S4 A~4 era, ttsmnm l ^5|»f«c:«t5 N VTXTM^ytiBffl.WBMt: 
10 
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fev'f!7-7 , k- M 0 2 d^ft^CA r ^^AU ^rttSrK r ^ic^0#x. 
5 5 C £ fcfc, SWtDSS^l 0 1 rttDEE^/^ 133Pa(lTorr) g£teiS!J&i-*, 

wo y ^ 103^ jdm^^o^ i o 4 % mw>mm& a 

0 Or^^lS^i-ao fulfil V = 10 3 ©ig^as 2 0 0-5 50° C« 

i*|-e£>tU3\ OT^^^mfm^Ay^ll^tjCO^^So HufBv-y =^3BE1 o 

10 ^^tfM0rC*l^£;iVC^3„ 

^C|SI$4^W1 0 5*^7^7^^0.5^ HTyftl 0 6^Sgfc6S2. 
4 5GHz (D-^-r ^ d|»U * vfeZntm^iST^J ^Pyh7 

>-7=-7- 10 6 10 1 ©^ffiO-^t^tt tn7cilllf« 10 7 &5ibT\ 

fufE^g^ 10 1 rt^Ai-So #A£tb7c-^f * njgfiftflBi/^ 17-7° M0 
15 2 j6^SWBAD5SSS 10 1 ftfc^A^Jxfck r ^*MU -t©*g*l!WBV-Y 7° 
I — M 0 2 WlETtCiSa^K r 7°7XV^^^^ o * n*£<Djl 

9 0 0 MH z mmsiM*} l 0 GH z eSUtTofEBBt-fcKtf, OT*C3£-<*J!$ 

HI 5 <75flf^^fel- ^v-t 17— t°l — M 02 tmK 10 3 coF^tt, ^^ISS^^t: 
20 f±6c m(c^5 0 r ©MfflfcEBfeV ^ 5.a* J; «? i^S&S^s RTfgi: ftSo 

Sr^UTV f&^&Sr/SV ^T^f * c2^^^^F fc 3^AUT7°7XV^« 
. . UTtctV\ . 

SGIB'> y =» ^3BK l 0 3 r #x-cffl& Ztitczf? ^\z.Wr?~ t «k <9 . jfflG 

25 > y a 1.03 («®tt<ft=^/U^OK r W ^flBlt&S^ *<D£EJ|l$#tek* 

H6«HfrfEi/y =i y^i o 3 grafts ^y =a>-7k*^«3fc*WWe«fc. 
j;9^Lfcfem-es>t), mmmmi o i^^-r^n^i 33p a (itot 

r) 1. 2W/cm 2 O^y---e^Ai-^i^^fSj®U7cKr7 0 7XV^ 
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ifcfftfti£ifc2 10 0 cm- 1 #3£<Z)^^^5<^^^T^U^3 0#OM*Tii{5^ 

IH4BOX^C*5^-C. tUIBv'-^-T'V- MO 2/5>ib 9 7/3<D#EBt 
(DK x /0 2 m£rJf*%mAirZ> 0 Z.<D$k, tmMfa<D!±£)n 133Pa (lTor 
r ) . ggt« UTS < a Kr^^0 2 X*im& ^tvkM^mm^V X^X 
10 IX ^F H »Itfe5K r *i:0 2 ^iF^j^u ^^^0*^^i < ' 

^«M-t?tt, ^(7)i^^»0*^j; y ^>-£*£l 0 3^®^-fbU 

Wii\Ml 0 3A^#t5 0 y =a>^®<7>fia®Hbjfe-efix 0 2 £^H 2 0# 

K>m.mm^>fi, 8oo° c^_hcD^fe-c^«v^^?ag^^-e&ofe^, ^ 

15 ^^T-i{^«0*tc:J;5m-ftMS-e^ 4 0 0° C^D^-^S^-cgg-fb 

jmg5h<DKi/O z <DI&Jtt.&9 7/3(«Loo N BiJf2#yi^l 0 
20 1 rttfXtf *JEE#&^fc£tt»£^ JKfilc* tbSBWtaUS 10 3 A(DJ¥£ A-fligggnW 

# £ <DK^^^r 0 fcff l® 7 -ete, ~> y = yws^ 103 <D?&g£- 4 0 o° c \z.wo£ 

U 1 0^05S&fb«Hffi*tToT^5o 
IH 7 Mffl^a^l 0 l F^/E^ri^ 133Pa (lTorr) COB£ 

25 ds*?*^s; r.©JKftEE^f4* SaiB*>y =»^SK1 0 3©aE*tte&s (1 0 0) ®T*£>3 

m&tcm h-r. ifomxttsn y = >«®-cfe o r t> m c-efe 3 0 

ffim<Dim9.<Dis y =3 >WHM 10 3 A^^^ttfc £ £ %X*-*4 ? vfcs<y—(D 
#Igtf>flEl«teA r #*«H^i-S©ttKT «t 9»ft^^ 
12 
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±$^(Dmi^m^nmzm ^xm 4 c©igm ^Ttuta^Hkii 103 A±m^ 
-«io3bwu /^--y^m -ft^aAia ^a^fMxm, 

• 10 mmmzK r X^©»&fTfc>fca>o fci^l**Sn^^lfcj* l OVc m 2 

15 ufc^-e t> v- y = ^sagst-i,* - ^ is/ji v \ 

(i oo) ®iJiovNTofc©-e*>5ds, (i oo) mz.$&bi*m<DjjtiLxhmmcDffi 

20 HI 8 OHifcTi^ K r ^(D^O^-H^ 3 tZlt®s&&ft<DJ&3& 1 3 3 P a 
(lTorr) bzmfeU 7°7XvtW^Sfe^4 0 0° CXlToTV^o 

in s &&mtz> »c N y = ^ta^ ©k r SfSttTftfi^v^ y = 

SfcoiVCiftfcU ^>y 3^«im2Xl 0 n /cm 2 'il«ult5, 
icDCi^ib, Jbiao^JilS-C^#fetb5'>y ^vifm Tiov'^^^© 
25 EgRtdS 4 n mgJLL<Z>fll#telSV ^xm*p(DK r «S»S— — y =* i^ffiA^O 

'> LTV ^Jgte&>5 r. i: 3&st5j6>5. 

s 9 ±i5<^«it?# ^tbfcs" y = vWfcoi *-c, y — ^ TOwemtiPflfc 

13 
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m 9 K r 7 0 7XV--(7)^S^t3^d i o7c^^^y ^vH-ftfe) 

y-^«j5fL#-&fi. «<D«^(Dy-^m^#l4^^T'fc»9, Kr/0 2 ^ 

t> ^>TO — «|Mi:*5^5 U -^ffi»2~ 3^t^>U ##lz&&W£iV 

mi of*, =>img<7}y-^m^#&£> swa->y 

fUBSofflW&S&fc; $ -tirCSSl^ Ufc^m^^r. fcfc til 0 4\ Attt$&>m&ti£k 
CO y — ^®8fa|$|£&\ ^fcOteK r ^^X^— CO«^B&bTK r /0 2 ^XV 

r 7°7Xv^©iM> fulHK r /o 2 ^^{cx^m.^n^tc^mmmmm 

mi o&mm-tz^ o-e^-r, k r 7 , 7xv-.(7)iiig»LT/7X7i 
20 {kx^^cbfcv- y = >@&fb)@lcD y -^maefcl&i. ATWf»ft&lltf> y 

«S*SH4 £ — 5cfS O W L, ttirf, #JW«;i «fc S f y = ^fctt© y « 
. 2nm<^^l^coy--^m^fc:»rr^ x 1 X 1 Q- 2 A/cm 2 ©i;^ti^ 

25 S"e$5ri»5 a 

V ^ t , #lJ 1 x l 0 10 c m" 2 e V' 1 <Dfffi\zS& ^mfflt&mm htbZ> r t £JLiJj 
14 . 
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m«ul5tt^l^tQBD (Charge-to -Breakd own) 
V = ^^Xm^rtT 9-iX\ 4 0 0° C £ 1/ ^ Ig^OoV b<4>Z>^JjtfL(D 

10 ^mYtMf^^Tc^^iH/ < * 9 , * 7c K r £ tb5 c £ k: «fc 9 , 

^TTk^M^r 1 0 1 V c m 2 ItKitlOVc 
m 2 SgTCt?)rtt, 5 X 1 0 n / c m 2 J^Tgg©K r ^ifl t i ^\ *s}) 

20 #Kt<t ^r#x.fc 2^>-r y-^u- hm^^x-T-T'v-tx&m&m^z. t h^smx 

o!^I7-^A^i^7X-7i|B^T U * "bl-K r /O z A r # 

25 1 3 3Pa (lTorr) mm^m-otz.^^V—zfu— M0 2*^^ffJt9 8 
/2WKr/NH 3 ^7^iAU v-y ^^fl*^®^0. 7 nm<oy]) 
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mi ia~i i cte^wM<Dm2(ommm^£z77x^%m\'^ci&uT'<DW 

4f,il 1 A^xa^*5^THI5co^^(^^) 1 0 lrtSrJfc&fcigMaU 
10 »Cv't!7- ZTU— MO 2/5^ A r #*^ALr«!^rt<Z>JEfc& 13. 3 P a 
(1 OOmTo r r) nm^mMt^o 

*m^«£*Lf->y ^>**£i o 3 z&m&i o i ^fc#AL^pf«^o^ 
^104 \^mmrr^ 0 1$ ^z§m<Di%m& 5 0 o° ctc^i-So ^ss^a* 3 0 
15 0-550 0 cmmft-?ibtth\^ uT^^zffigktmzkJvmfrb^x 
mz. s mmmwi 0 5^ y^r^^^u v hr^T-ri 0 6 

iftkl 0 7£riibT. #yH^f*J^ 2. 4 5GHz^^ntWU Mft 
{-iU»GDA r 7°^X-v^^-f-5 0 * P&<0j3IJgaSa s 9 0 0MH 2 U 

mu±. 1 0 gh z eaa^T<o«5Htc&tui. ^Tia^assuara t hjimob*& \ 

20 17-7° l>— M 02 kWR 1 0 3 O^fiSfi, *mmmx*te 6 c mlC^UTV n 

^©J: 5 i£A r ^^j^$^fc^X^^Bft$tbfc^y =^®tt<S3c^/^ 

25 ©at 4 *^mt&Bttt* ^<b£ffl**flfek»asBfc£ $ *l5 0 ^»^Tit 1 5«W© 

<W~EI 1 1 BOX^djoVvT, V-r 7— T'U— M0 2^Ar m#JGEJ*T? 
2%ONH 3 ^^LT^AtSo Ctf)^ ^^^coflE^f*! 3. 3Pa (1 
OOmTorr) ig|^o 0 Ar^i NH 3 ^^S^^^C^^^^X 
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•^-m. ^fMMcfcSAr *tNH 3 3H-«U NH*7^/«i 
< m%.irz> 0 r©NH*7 ^tj/utjS > y =. u fulfil V =« 1 

o 3 ^ffifcv-y =i >*mtmi o 3 cas?&££*i,3 0 

BFfaofflB?:©'> y =i >*tai 103 c»^^H7t t r. *>-cw ^ n&^y 

5 -O^A^Jtfty^X-najgSrJK-T U ^iCAr /NH 3 iS^^SrA r 

Mags 1 0 3 c ^y— Hsegags^ u-c^v \ M&ggg 103 c jt^y— h 

^k^<0, ->y =? ^kffiStf XtJ^BO^^^y V7*tf? V K# S i -H, 

*-<7 h/K x^Tt*-?^^^^ b/u&$m-t%z-kxmm&tix\,^ 0 ym*^ 
&-tz>^kx\ cvmsnDt^}) i/x-bmxtey, tsv =^/->y =*>&A\Mm 

25 fjSffigBgfc 2 X 1 0 10 c m" 2 H£< bn^o *^ (A r £fcteK r ) t N 2 / 

h 2 ucv v = ^mm&j&i^zw&wttmtf o . 
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1 2 <0&R\zj3\, N TA r /NH 3 <DftI±i£te 9 8/2 KllS^£*LT:Jo «9 , SfcSlB^te 
3 0#-Cfc5. 

MKr) ^NH 3 (^fc«N 2 /H 2 ) ^^5^/l-=¥-^ii J ^bfc^3£< 7fe 
5 5r<t^t3^ c ^U!5KfiJ®(j^O«^*^tt, tfxmjjf±6. 6-5-13. 3Pa 
(50-100 mTorr) (Otiffltf&ti bV \$\ m>m®&W&&'<Z X 5 ic s Wt 
fckmtttS^ZJMVl^ttzmisltEEjJs WLtf 1 3 3 P a (lTorr)g 

10 <»42~6%dSftV\ 

^Is^EKWfitJ: J: 9 WfeK^ii =« vM-ffcJgl 10 3 C©J«ISW 7 . 9 -efoo.fctf\ 

^mmxmtcx v^htht^v =^^m^mi o 3 c©iiti±#tt^sijftfci 

Mff^3. Onm (Kim^^Ybail. 5nmW 1V©1 
15 {^V N T> l . 5 n m«kIJ: <9 5 - 6 ffrfiiLL tiSV * V fg 

±^\^tmm<Dmmm^ ■&&T&m$h. n&jmmz. cioo) m^mo^ 

20 y = ^ffiJhfcHE^S tb5 WTiift < . (Ill) S^tffe <b ^WsW-y V 

m^y'=^^^<o@^sm 3 ii L ®^*^H«$tu macaws 

^3 ^mimsDm&tmmi^ mw&ma&b ^5x10 11 / c m 2 sit 

(DA r £fcteK r frgttZ. >^l^«fc<j#|4 % {fjgIttl^|£<D&»^ . 

18 
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tcm^mtmm^m t i-3»x^ *mmm&m8 lt h t> 

&\/\ t x.fi % trjfvmm:*) -fy^^Wm^T^ tc£>(DA r £fcf±K r 

5 *femi-5^io^ifetb#Bt^, nh 3 (*fcf±N2/H 2 ^) m 

(Sg3(D«?M) 

io m 1 3 a- 1 3 Dits *m%am 3 (Dmmm^x z> . -f? x-^&m 
15 -r§ 0 

£-f HI 1 3 ACQXHiCfeV >T, HI 5 £>JE^ts (#Lffl) 10 1 ftZM^Z$m U 

v-^ r7-^u- m 02 *>6> a r zmmmmg. i o i ^f^Ai-5 0 mmA$ 

Pa (lTorr) ggt«f5, 

#§*B£;tvCV^>y 0 3&llWQ@^l 0 lrt^AUM^&lS*: 

Jfcfcfl&SBPWSRftff 10 5 frb vi^t^y^ cz y bT^T-t 10 6 fcJSW: 
*s 2 . 45GHz <^-f ^ 1 #TO3f&U fuf&W * n$i&imffim.tm 1 0 

25 7&ftl/OIWE#ySSl 0 1 l*3te3fcM-5„ r<75j;5^U-Cmj|SMmi 0 ll*rtc£ 

ifcings©K r ^ x^m, mmiy v =» 103 oss^m-rc £ ict 0* 

»m 1 3 BtfXISlciol v£\ BUfBW^l 0 1 ft(Dj3Ejj$: 133Pa (lTor . 
r ) mmiz&&l,1t&& > iy J r 1 7—'7°U— b 1 0 2^9 7/3<Z>#JEB£<DKr /O, 
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mtmi o 3AMts 0 

^ih1-6 0 £ <^£*^§§ (^S^) 1 O 1 l*|£K r TvN-^b7cms 17— T'U 
5 - h 1 0 2 frt>ftf±it 9 8/2(DKr/NH 3 iB&tf * £^A L % $mMftCDj±£)£ 
133Pa (lTo r r) it(«tfctf, ^Jl»2. 5 6GHz(D^ 

mtmi 0 3A«tl nm«7)i/y ^ygiblll 0 3N£»T5 0 

2fc»C, BffMcO^ff CD y =i ^U8t 1 0 3 Atf«c£;h,fc £ ^ *>T?^r * o &^!7 
10 -<£>*A£fflt LT7°7XYj5ii^|IT U ^tKr /NH 3 A r 

20 (ioo) m$M-<F> ¥(omMiL<D^ y = ■hmntdrnk^- h mm&Kmxz 

m 1 4 *^m-rz> mmn, muzmm 1 o 3 n^*u& lt^s^^®^;* ' 
20 
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@15(i,@l 3 DO^#^mo$f®A-A' fil&ofc^ reffig03\ HMff 
5 tMco^-C^-n 

SI 1 5 ^> K^-r y l^lJa >Bfef fcffllll 10 3 AfcKgS b 

x?<^ K^> -yrftos. *o /h£ v ^mtmm 103 NasjE&fcs avcfe d , fuls^ttJi 1 

0 3N«W-h«il 0 3 Bi>K £fcg»iiE~>!> = >^ffcffil/f 1 0 3 AfCgSHg 

■ 10 tf^S/^ itufflv-y = VStR 10 3 4"tf>fc*HK4:fc, MIB^fl^K 

as*'- 0 3 B|:t±»p^^««:|,5^ «>y =>1S 

fU&JI 10 3 A£5 £Tf&.4Mtom 1 0 3 N «fc D «fc <0 

^ov^ni5^ in i 5 H*itf^ v—^mm^nmu 

(f4©»l) . . 

mi 6A~i 6cit -^mmmA<Dmmm\-x.^ ^xv^^rffl-^T 

20 fcfc Ut*fig£«rci£ 5 El 5 £ bT«&3„ ^^»H^*3V n 

£-f\ id 1 6 A(Dj-m\z&\, ^xm 5 vm^m^ mmm 101 ^mm^m u 

*s*y—-?\s— MO 2d»P>SfnS*B31^1 0 1 tCAr ^Sr^lA-rS, Jfclqt&iaJtQ. 
lilO l^^A$^^^Ar^^Kr^{c^^#^^^^EE^^l 
25 3 3 Pa (lTo r r) m^(-iS:^-r6 0 

-emtztix^zisv ^wsli 0 3^buib^^i 0 iwzmxui}\$mm&m 

l^$iip*&tWl 0 5^?37^7/V7^^n^ hT^^-1 0 6™»ceiS2. 
' 21 
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4 5 GH z (DtJ ? 1 fifflOm U m&7 VTflsvJ ^*uyYT >^ 1 0 

6 frt>W&$&&& 1 0 7 £ii bT^lt 10 1 rtfcHaiEW ^ ofelAU 85fE*QS 
^10 1 F*3fci^gtf>K r ^^^^fs, - CD i 5 IcUCK r #*;t?|5&ig£*L 
. 7t7°7 XVtqfufS^ y = 10 3 co^ffi^Si- r £ «t <9 % ^"O^ffi^STK^S: 
5 (^*-T5 0 . 

WCBII 6B<7>ISHU3V^MIBftBiSl 0 1©^1 3 3Pa (lTo r r) 
*S£fqKS#U tfflE^!7-7 ,, u— h l 0 2frt*&B&b9 6. 5/3/0. 5C0Kr 
/0 2 /NH 3 * *iXU > y = 3 . 5 n m<7» JJ = >^*U8S 1 0 

3 E %ffirftf-& a JR30B8fff>is y ^ ^^ffclg 10 3 E^J55c$tbfc £ £ ^>T^-f 
10 * n^^y-co^A^ltfe^ 0 ^ X^«3»T U $ b Kit r /Q 2 /NH 3 
?r Ax ^(Cf tL«kIg^,M5 0 

. ^(cm i 6 c<DTm^^xjm£Wd®mtmi o 3e*^- H&i*jgi£ u-c 
Htns^— bife^i o 3 E_h^^- vwmi o 3F&mgtfr?> 0 £ bio**— 

15 ^^^^^S^tH^fl^Sel^g&^rSo 

K r /0 2 /NH 3 # * f0NH 3 tf^SE^fcOBMSS^?-. 
Ell 7£#fl&1-*K:, ^^W-J;'9i!i^L7t^i^«0*(DB»^iKr/ 
O2/NH3 # * ©ifi^itiS 97/3/0-95/3/2 tftfSffi-CttHRfcjtegSfb u. 

20 &v ^ ^-tL^±NH 3 (Ditm&m^itz tm*mmo*(DmxEmm v x m> 
*) im^y^m<Dm$mi]n-tz><Dfctefrz> 0 mz.K r /o 2 /nh 3 ^cd^^ 9 

6. 5/3/0. 5aS^#^{c:#^5^^(c^v^y'-^«^c^^^u 

25 y =^ mmnmmft^&m-to tctci^m 1 s m&te%mitmcDmm>b 

—m>m\t^ticmmirz> a ... 
ii 8&#f§i-5^ tffis^tM^^^s^^a^fi i/y =^/^y =^ 

22 
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5 v ^ h (o t ^x. hth^ W&gk, m i 8 y ^ ^Tte, tf^wtaig 

m 1 9 (#^jf»-j:?)«^o y -twfccommM-mmzm'o tctz u 

019^ Migtofcafr^-T ^ n^^X-v{d«t-5^tW^C0fu^K r y?X^ 
HI 1 9 (^ K r 7°^ X^fi8*Hc J: 9 «7Kmi^^ LT^ bKr/O 

2/NH3 ^ a Lx^b^no »^§fe?f^{c j; squirm, ^co^fe 
-^^c^tuTc^^j: 9 , m-m^-xtm 1.7- y — ^m^o^s 2 ~ 4ffihU'p ut, 

15 ?fe*5 % ^fciciaw ufcin 1 0 ^tcwu z.<d£?{c ^xm&ztitcwmitm^ v-?m 
mmbmmngmiK mi<i±'o^£tix^z> 0 
mio &mmm-rz>^ ^mmcom-m^x k> k r mM&fi<>fc&xifm£tifz.m 
i^^xaT^^^fc^t^tp#^y--^m^#[4^u ^t-w 

4^1. 6n m(7)^a-^*5V y - 2 «^ifc5S 1X10 " 2 A/ c m 2 KLiS^ft 1/ ^ 
20 r«h^fc>^^ 0 

fe'>y a^^teOS^ffi^^S^t^LfetLT, *>y=i^O (10 0) ffi<D&fch 

1\ zomxtiLVisv =*>mm±fci>. fflvttpmso?-- hfflm&m&rt-z 
25 . -c#s 0 

_t5£ L7c £ 5 fc, ^®jj!»!K^B^UT*^K r /0 2 /NH 3 X-srlc 
J:«9i/y n>^^X@^tr5-i:-e, 4 0 0° Ck\,^&UK&^Xh. £><b^3 

23 



Copied from 1 1.509002 on 01 /07/2009 



WO 02/054474 



PCT/JPOl/11596 



«k r (D^sfimtmm 1 wsnbsin^b^ 1/10 ott^ 5,ki <wfc> t) »c 
5 »3is#<-^r$tbTV5 0 ttt>h*$m<nm&X'fc wm\M*<owmkm&<o 

**&ti£irLZZ.b\zl:9, S i/S i 0 2 «^hu^«$^ J£<z> 
10 V^10 12 cm- 2 gT, S*L<ttl 0 11 cm- 2 m^^T^ / >UXV^iir, *5«t 

15 £A r ^^ffi^feL-C^-^t:Xfl^x.TV^S^ > njft/^— SrihfeSittr' 

• te, ffi^Sr 133Pa (lTor r ) "g£fc:«$tFUfc£*, lufSv-^^-^U- h 1 
0 2^ b^ffifcfc 9 8/ 2COK r /NH 3 m^tf* £>*A U > y = ^^-f »t® 

25 HI 2 0 tr#M-r^> Mf«SBBgmt»W>«Si , fufE^fbili Titfcco v- y =« 

24 
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4fclliC>Jp:£ t> 2 ~ 3 n mlzMbtl&o 
10 1 0 0 3^ffi^7X^y^>^tc J: >9 T^f y U" — i/3 > h f^&m&u 

£ BuiEv^y = >mwi do2 ^iffcMP^^a •? TOftrs r i m 

*»cD^rii, cMP^ic:j;SHuts^y = >i&fuijii o o 2<ommJM<o&, 
15 v- y = ^w&& 800-900 0 o(om\m.(ommmzm-t^ t \zl j: 19 m&mtt 

20 ^mmmmfc <ttui\ m 2 1 c tc^-r j: 5 ^o-h u^tv .y -> a 
ffo^^'u^ - i^v\ r^>K r y°^x-^^vN7cy°yxv^t:^ £ 

^fc^tn- h V is—fa >$Kft&*a£>tc±fa(Di/V =^BMbfflJ*>Q 

BD (Charge to Breakdown) ^Afl^t 
25 tl 0 2 C/ c m 2 -Cfc y — ^«»lhir-^jB#-f N ^V^<^iSS't4^^g{^g^tt 

ikjib*> y = ^bm^«^>«^&{- «fc o x?fM Lfdt^us, m 2 1 b tc^-r 

25 
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y a ^ft^c*^ n ~c\ h i/>f<Df-/^ ^rii:^ kiss-si t 5 n t T°m^mm 

5 ft ¥<D&ffiViX m 2 1 B (C^ Lfc h U-^^^T^^^^M-f ftJ 

f& 9 0 &<Dfim&tiz ?Z-k a* pJ16T-3b 3o 

0 2 2 fi, y = ^StR£jffc 9 0 LfclHMb&Bn^&i^o -> y = v 

mRK^mm 1 GD^JiII^o T 3 n m<7)ff £ le^JSfc bfc v- y = >ti»ill: 
10 ^i~ 0 

15 ^o^^^^^a^«^^-r§-i:^pj^i:^s 0 

(|g6<^»Mi) 

El 2 3 #38 W 6 (DmmmiZ i575y^*USH 1 2 0 W«^^^-f- 0 
20 5 0 

in 2 3 *&mrz> *»©77 y y ^ y ^ 2 0 h ^*/vtmm 1 

2 £ LT, $fcoH 3 <D|Q©^g^fcf*f&4 0>IU&$|gte «fc Siftt^ 1 2 A3H£ 5 „ 
25 EI 2 4 £#Jfcf 5 ^ ffimttftBg 1 2 A^«j^5 > U = ^Wm&ZXfmWH 

p — r- w yyy— bnm 1 z<nn$L(Dmmz. «t b < sgg u mm^*/i^m 1 
1 Awmj&ztittiy v^u? hpyft fmisy =^^m<\McoBm^K cnm& 

26 
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y 2 o <©^»#i&**a!stc*jv *-c ^vfri^m 1 1 A^co^m^-** lt 

5 EJ2 5f±.E!2 3cO77y^^^y^T-2 0t^StulBh^vl^^l 2A 
Wi 2 5 Sr#figi-S te N h ^/HfiBiR l 2 Af $ v ^{dtt^a 

■ EI2 3(DZ7^^^^^rVm^2 OlZjS^X.mi 6A~1 6C©3«$*l 
Z>Wm.\m 1 0 3 E £rffi|S5 h ^/Hf&gdK 1 2Ab LTl£o 7c^tctt, tufa S i M 
Mllbh is&vsmm 12 At cDJTO£^5j£7j«fa fulS h 

15 ii 2AcD^«^±t-^fe^ y-^mscjiS^$p>(c«$^-^^-et5 0 r 

CO £ £ Mia h >^Atf&gdg 1 2 A<Dffim%$%i>£ltZ> - £ 3&s-?# 5 £ t V 

^^ttl^#cO^S*it^i-5 E P ROM, E E P R OM^{c ^ilffl^T^So 
El 2 6 ttu *»com-Je: ±577^^*!; *W»^®#RtII]^^ro 
25 (g| 2 6 &#figi-5 tn, 7*/^^!J y = 12 0 1 ±K3gfife 
£*vOi8 0 . flWB^ y =1 12 0 1 JitJygfiJcSnfc h ^/«f« 1 202t, 
Suf2 2 0 2±fc^«£jft,fc:7o— ^-f^:/**— J*«j££fc3ff|.l 

cO^fav-y =1^— MMl 203^ ffl|2^B B B^y hfl^l 2 0 3_k 

idii^^^tbfcv'y a^SMtauti 2 0 4*3«fcT*2"y ^v^-msii 2 0 5 i:, mrfSv- 

27 
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y = ^m\m 1205 ±^7TM$n= v —jvf— vmm:mm-^% 2 <d#3$ 

H B a ->y rn>>r-hfl^i 20 6£a>fcflfcfe$;h/rvv& o *fcE2 6cf\ y— 

mftev- y = yggfbgs i 20 2fifi oiu^fli-ciftK u^> y = >^{i«f$^fe 
5 Ian, tfc, >®&fkasi 1204 & itm-fu^ 1205 (Dmmm&te, mm 
m 3 xmm i^t-> y 3 >m\3mmfm^m^ z r> mj$tz> 0 
m 2 7 ~m 3 0 }-z*mmmn<D 7 7 y >~ * * y m^-fDmm^m^mmo^mm 

02 7 £#flg-#-5 f •>!/ = 13 .0 1 ±f Hfi:7 -f — KlfefblK 1 3 0 24c J; 

10 19 ^ 7 y y * y t/^A, i^m/Effi h 9 y ^bs.i^s®!±^ h 7 y ~y 
* * i m&c*' s m$L£tix*$ v , Huts«A~c<7)^-^ tt*3v ^xtm-y y = 3 0 

1 oS®^>y^yMi 3 0 3i>W&.£thX^& 0 «7^-^ KH«i 3 0 

2 f^Wtfe (LOCOSfe) ^>~>-V ci — h U^T-f y V— > 3 >^t£ <!f Ti« 

JfctHEI 2 8 C0Xm^*5V vt\ y- ^ y -fe/l^S^A*^'Sif|B'> y = >16f UK 1 30 3^ 
£ LT, h ^/Umtm 1 3 0 4 £7»r6 0 

20 -rtntt. ft<nmmmi tmm^. mmmmm mmm 1 oi^isti 

■*CU fW5*Q3S^l 0 l^{c:i/^I7— 7*U— hi 0 2/5^Ar^^At5o jfcK 
mflBA r^Hr 10 1 <P<Dj±£l& 1 T o r r fflffi£W?&r 

tuta^ y = vifefbim 1303 u-y y = i^m&r? yistesgu/twis 

25 -yy =^^gl 3 0 lS:,BI5(7?'>y = VStRl 0 3fcbTSWBA!Bl^l 0 1« 

fgb&5 2 . 4 5 GH z WW * n$£- 1 #f!W&U fufSW y n jft*gf|57 S^V^t" 
28 
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k^m-s, msr> y = 1-301 <?>M£, r <d «t 5 m L-aiufg#!^ 1 0 1 

W£J&j££tlZ>&ffigK r /yXviciitS^i id J; «9 % tufSStg 1 3 0 1 (Di^U 

5 2fc ^ttut3->^y-7°l^-M0 2^P 3 Kr>tf^, 0 2 #*&3HXLTlffilE1!g 

rfcU ti&^XMl =i>Ml 3 0 5^ fulBv'y =>l&ffcffiSl 3 0 4£S 

■2fe^ i^ttEEffl^lHSmSffl h7^^«B, C{cfcvvCflW^l©#H!£ 
10 t§r> y = vjp 1 3 0 5 9 g&£ u t« y t«A« h v^/wgfcf b 

Hi 3 O 4_h^co^ H 1 co#^ H B B S/y ^ ^n°^-> 1 3 0 5 £W „ 
#c«£l2 9(DX^*5V^ $fc©#3<P|Qfe^£EJ«fcUT, T»ftJgll 3 0 

15 6 Aj&a±%m\M 1 3 o 6 b (DONm&&ft-fz>msm 1306^ md&m&is 

y =i 1 3 0 5 (DrnffiZm 5 J: 5 \zM$tfrZ> 0 

J?^fs G&g^) 10 1 rtW^C^U 17— h 1 0 2^>6#A$ 
tbT^fdA r ^SrK r ^td^0#x.T3»AU $mm!ft<D]±jl*: 133Pa (IT 
20 o r r) pmz.Wlfe*Z> a im^1im£tl1t&&&i/ }) is 1 3 0 

5 S:^rf-5 v-y =i 13 0 1 ^fufEMM 10 1 rtfciAL, JHW^i^ 

^10 4 icHmrT&a £ fclcffcfstoiS^Sr 4 0 0 °C^^-r5 0 

■ mm®& 105 2 . 4 5 gh z * v^tmv? vr^ 

74^xi-yhT isnr 1 0 6 K l ^fi«L, buIB-M ^ nfeffiiB^ *?TA' 
25 ^ n y hT^rt 10 6 ^P>fitfflBWI«flctR 10 7 ^LT^W^ l 0 1 

-is 1 3 0 5 O^MfiK r ^}aW$^ *S3l*«8^*S|^f $^« 0 

tfcKS&IE&Bgg: 1 0 1 ft(Di±Jj& 133Pa (lTorr) ^K3£J$Lfc£3U 
mf|3>'-V !7-7l/- M 02 d^AOIBAQSS 1 0 1 f^tK r /<D 2 ?»^$AU 
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K^&g (&BSg) 1 0 1 F*3£gN&L-0&»k, v^^-TV- MO 2^bK r 
fe«ttWH 3 ^^A-TSo ftuffi£Q;3l^ 10 1 [H(DJ±£)%: 13. 3Pa (100m 
5 Torr)*^U W2. 4 5GHz^W^C2$£fffJlB#yi^l 0 1 rtfc: 
llflfc^TVl^^ny HTV^l 0 6 7^ib#t|£U ^^F^{c:S^<D^X 
£r£j& lt v */ V = >8fef MUSS 6 n mco JJ = ISgftm&j&jStir So 

10 fc^ofc, 

c © =fc 5 iz. ur mitso nim u/c^ in 3 o (ojimz.^ ^xmw±mmjim. 

J±m h7>^^«B, Cfd^PjJfi^l 3 0 6£^-~^^£9B&5!5U 2fc 

n? 0 £bi-m?mmB, c±izMf&£titzmmi 3 0 3^u m&m&Biz. 

15 \±tf~- bmim 1 3 0 7 £ 5 n mCDff $ U *r©^ SSIHiS® C hS£ffc 

11 30 8S:3nm©li$l^figt5 0 

^ ^ _/> K^ffcji 1 3 0 2 £&^S££Wf|j£-k^S!l 2 V = ^ 

11 30 9S:t>^y 1M KS 1 3 1 0 SrJdZfe^^U * felciKllHjfS 20^i->y 
3 ^I1 3 0 9&V->yt-f K/f 1 3 IOSr^-=^L-CH5|5iSjfiBEffl 

20 ^^»^UWM h7^^C|^- htt^ 13 11 B*3«fc'tn 

3 1 1 c Sr^e^n^r s„ $ h * y -fe/i^wgtAjcssfjs u-c**— h « 1 

3 1 1 AS^fiS&TSo 

25 tTorm^^^So 

*3SWCf4, ^*L<b coifed 1 3 0 6 A, 1 306Btt, *OJB8PS^3l50iWUBI 

y y =j v^{t^ 1306 A&t^> y = ^.bjm 1 3 o 6 b «Wb ux & 

^.^UttlrfL, S^Xit^irefcSo **52^38W-ettSff|Bv'y =>lfefkfflll 3 0 6 
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ARXfi/ V = is&ftM 1 3 0 6 B tt(gfi"e^ $ CO h -> V = V <b 

*&Wlz£Z?7?isa**»m¥iZffiffimgl 3 0 6A, 1 3 0 6 B^tbfe 

JiUK^-r^ ^ t \z&j& lx y — ? msE*s/jN $ < % $ f c y — ^ r t & < 

ffi-CpffiEteft 5 B 777 * -e.y §^<^ y fiy$B#W*s^ j; t) % 2 

^*5> mmi 3 o 6oiK^^flsoNfflBstciJfiofci>o-e/j;< % mmmi t 
15 »i4 i^Jteswtarefeo-cfc huie^^i 3 0 6ti mm: 

S-fbBI, &fti& £fU& ^!«^JiR^ib7cNONO*5t^^T^oXt 
«fcV\, HulE«S^l 3 0 6 £ LT^-ftLCO^ig^g^^ TOIal^^mBE K7> 

20 LT, SttlCJfcCT^-fS 

in i Gommttm^t^ k r /o 2 * nfflK)g«7 i 7xvtj:5y- 

HS^fit fc5M*Ar (JfcttKr) /NH 3 (]£7cteN 2 /H 2 ) W^nSdM 

Sfesoi) ^^^©^ft^^K^^^cjgffiprtg-efcSo ~>y =i 
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• El 3 1 «: s &mWfc S O I flfifiSr^f 5 MO Sh7 V * ©Brffiia&^o 

m3 1 ^rWSIC, 170 1H, n + »5V^ P m>4g^¥^#Ji, 17 0 
2ft N i S i t£l£<D*/)) KS, 1 703ft, T a N, T i Nft^O^fl/ftM; 
#?J1, 1 7 0 4 ftC u#(D^jf, 1 7 0 5 ttT a N, T i Nftif <£>2»m««Jl, 
5 1 7 0 6 ftn + »>£l/ p +m(D\m$7i¥mm, 1 70 7lt A1N, Si 3 N 4 ^ 
^«lfi£m. 1 7 0 8fiS i 0 2 m. 1 7 0 9ft, S i 0 2 Jf, BPSGJf, L 

< te^Khmm-^^tdmrnm, 1 7 1 oteVM kw« nnit 

nly-^il, 17 1 2(ip t iKW« 1713ft p'ly-^ 

1714. 171 5«< 111 >^m^m\^L,t->v ^^^mi^m, 1 7 1 6t»3i 
10 ' m^mmm 1 o^gtc «t 9 k r ^x-^mMxmmm^mTbm^thtc^K r 

/0 2 ^^n^|5^^^^X-v'T?f^^tl,7cS i 0 2 Jgl. 1 7 1 7*5j;t/l 7 1 
8 ft ^tb^tbT a , T i , T a N/T a , T i N/T i ^T«^5nMO S S 
7>"^^*5«tt^pMOS b?l'i?X*<D'!f—bmM. 17 1 9(inMOS 
■^^<Z?y— XWMs 17 2 OfcfcnMOS h^y-^^^pMOS h7^^© K 
15 W>«ffi"e&6o 1 7 2 liipMOS h7^^©y-^tiT*fc5o 172 2 

CCD«t 5 ftT a N^T i JXTWmZtUts C uj»Sr&tP»tST?tt, Cu©»}f 
S*.**:*^ f&yi^ft 1^7 0 0° C^T^imftt?)^^. n + M£>5^ 
ttp + Soy^fc5v« K W ^itll As + , A s F 2 + fc5VM3BF 2 + tfM;2-> 
20 ftA& % 5 5 0° C<Df»STif£/^5 0 

in 3 1 <Dfy<^ ^mm&^-r^^mwmw^^x^ vmmKwm\M*m 
v ^itm& t . k r ~?*7 ^mMx^mm^m^^ $ ny-c^-eK r /o 2 -^r ^ o 
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m2<Dmmm(Dmmc£y. Ar /nh 2 &m\,^xMf&Lt->v =>^t 
^s^s o i mffl®mm&m$tfrz r t 5 0 

5 ^^tfcfe^Tt^ ^>^bm<D/f:$^ 3 nm (is}) =i^m\$mmwm 
^1. 5nm) iLTt>^?fc«CWWttSrW5^i:^-et, 3nm©^^ 

m 3 2 &#fl8i-S^, 3t3£#fg= (» 1 8 0 7 u ^ftulE^ 

15 mmi 8 0 7«(tW:v't!7-/l — M 8 0lHKr/O 2 »^i 
AU £ b^B&IBAOa^l 8 0 7^*V/1 8 0 2iaoX|^i ^{C 
<fc 9 v tute^M^ 1 8 0 7 (*JCDJEE^£- 133Pa (lTorr) $ 
Zfv^m&l 8 0 3& N AD»»^«r^f^l 8 0 4mg#, 
3 0 0° CfcK^fSo 

20 fufa^^ 1807 \n,*^(Djffimm isos btL-oss d , m^mm 
9k<o-fti&m&m isos <d#* <ox y y Mfpd^, itmiw 1 8 o 6 &mvxmm&± 
s^rt i8o 7f^{c^-r^ u^^AU.tutaw^i 8 o y^ici^yyx-? 

^^fe-TSo BuiE^yg^l 8 0 7 ^(d^j-^tLfcv-^ M 8 o 1 

25 SrfeJ&yti-o . 

m 3 3 w\ m 3 2 w^e^&m \,x^mm^- vm\^^t'\±^~ vmm^ 
=*>-nmh7^*? (tft) ttmx,tm*:7F^r 0 
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03 3 %#fl!-r<5{C v 19 0 1 fi^7^*K, 1 9 0 2ttS i 3 N 4 m, 1 90 3!i 
(111) ®fc:£fc:ffi[R]Lfc£& I gr>y =>nMOS©^M, 1 9 0 5, 1 9 

o 6 n^tth^etv^^^y y =» ^©nMo s <d y—^m$L k l~t 1 9 0 4 « 

(111) ®}c^}CgSfp]L7c#^ H lv'y =>pMOS^^yHi. 1 9 0 7. 1 9 

5 0 8 tt-eti^h^j^s^ y =« y p mo s y — ^fSK, k w >m&x& s 0 191 

Ote^^y nynMOS©^ htt, 19 11 itgfe&isV =^ P MOS©^ 
— b®H, 1912ttSi0 2 , BSG, BPSG^W, 1913, 1914 
i-i&te&^V ny n MOS©y- ^fl^((W]^c^ H B H i/y ay p -MOS©KW 
>«® ,19 15 i^y^^p -MO S CD y — J*®g-Cfc & 0 

^Tii, 1 9 0 9teEI3 2(OifMtT»ll £l^<&3^T?f1^Ufcff£ 

o . 2n m<o*&m<D*s y = ^mimmx& 9 , (in) ®£ftv y/t^ji^ y = 

^_LtC4 0 0° CXW-& 3 nmTfMtT^§ 0 

vi^^^tbs^qw^nyto y— ^ k w >ti*^5fc w 

.A«y— h®KU^Srii$-f{cfTV\ 4 0 0° C-em^^^LTTTMbfCo nwjfe 
JH:, ^xmSr 4 0 0° C^TOStt'^TT't , X? ^W&Ltfc V 7 * S^Kfife 
20 T'^fCo ^L(D h^v^CD^f^te, m-?-C^J3 0 0 cmVV s e cEJLb, jEJL 
-C^j 15 0c m 2 /V sec £Lk, y — K W ^UaffiRlW— MEfi 1 2 VJ^ 
-L&ofco ^--r^/i^l. 5-2. 0nmSgO>7^^T*lt 100MHz2: 

m^m^m^mt fcofc, ^y y = ^mtmto v ^a&n -y y = y/si 

y>>** (TFT), #^^^-§U<D^N7^^^ (TFT) hiftfUK 
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temmtr^rrz so i m^. T^yr^v =*>-m 

5 T&mm t/c 3 vomm l s i <Dmmm*WLW-tz> 0 

m 3 4 f£$3§0J<£> 3#v7cL S I s „ 

IU3 4(C*5V^ 2 00 1femi<DS6lRZfgmm, 200 2iif2^SOH 

uwi, 2oo3(±n <D#*ts-> y =* i^F-xmsss®, 2004^2 cd#*£ 

fiv^y = vpjf^&tMiUl, 2 0 0 SttT^T^^fti^UlWfM 

10 uwui-e&3o 

lutein 1 s o 1 Rxmffim 2 0 0 1 , jo j;t>mtsm 2 (D s o i mmmm 2 0 0 

2 Wi 7 T'TO LfcSO I h7 ^ v 5 ^ * Sr/BV ^Tf^^/^W, AS 
mmWMT^uJf^ U^fu-tx DRAMS!, fti(£fl. 

i5 fjiam i ro^&g,^ y = ^^•omb 2003 tuft, ifcvmmm 6 % 8 

-ttmm 2 y = ^m^-Rimmm 2004 8 -cm 

20 anp*fU3ftsf^$*L« 0 r ^^im^mmmmm^mmmm 2005 
. tmr^y t ^^wm^mmm^mm^-mmmm 2005 f^ish- btt 

rc^-t^f-, m^^f^f^cO{f-§-fi, WSIH^2 0#je^>' 

y n ^^TjmBS 2 0 0 4 ^Ktt ^tbfc^Bl y^>h7 ^ v?* * V \fc 

y = >*?xt«Bi»)i 2 o o 3 &s v ^fttrfsM 2 <z>#*Sfir> y n ymuaii 

2 0 0 4 IdStt ^tbfc#^B%'> ynyhy ^^yy^a^^y^fflv 

f-^^M mmm^^^&mt)^) #»n> $ b^sei^ iosoi xt* 

11112 0 0 l.&5^teMffifg2<DSO IRTJ13SIS2 0 0 2 I0!ft-tt S O I 
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stifsB i y = ^^RusEim 2003 \zmy bntzmmy* ? 

15 lf^^i t5o ^fc»^te^S^i-5ii^^tg}c^5o 
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ttJft0>flEg|. 

3 . mffSMSMite v- y = i-wmmz e> & 0 , mm^^i^ ^xmmmm 
&&nzti: act m t i-5W*s i m&Dmmfcm, 

5 . suts^m^fs, Ma^fe^*^ ^xmwmzmt^ mmmmzw-t 

6. v-y^:/»^ . 

■ 8 . swaNRBSi^ y = >M»idBi j: *> & r> . tufa^^^^^v vcgpfs*^* 
25 io. msmmmx mm*£Miz&\, ^xmnm^mt^ mm<nm$&&ir 
i2. ~>v admits 
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fits b>*/\4mm±.\z&i&£titc7v-^j h-mmt. 

io v$m* 

■ i4. tute h is^Mmm^ y = ^gsfuau: 9*0, mrn^^z.^ 
m8&m&ML'Hz.t£ s r ^ £#® ^ -r 5W*« 1 2 sBtto^sm^sjtfM ^ y 

15. buIb h ^/«f«£. sasB«sit grt-si^®(^v ^tuto^i^- 
15 4 mmvmm&^irz ~ <t i: -r ss»#2[ 1 2 iatt©^»5Stt¥*#p« * y §g 

■a 

16. Mia h swaiRtf jfc«ptc:*3v ^xmmmzmc^ mmms. 

17. tffi±(^>y ^ytM^mit^, 

1 8 . BUlS^bTk^^ ^^NH*lt A r ttt&K r X'O agf^S^RStfetf * 

25 

1 9 . BUTE W ^ n 7 X-v flWB*SS±m*5V ^T 1 0 12 c m-3 EU:© 

i: i: 1 8 |H«©«*<W^fifctr& 

2 0 . tufe-^-Y ^-nJgE^X-ett, f8fie^®_htJ:*5V x T 1 0 V^T©^7X 
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2 1 . m^m&£xf7km&mtfm.&7mt u-cg-tp^te, nh 3 

2 2 . mffe^m^i^^^^^TU^^ LT^tM^f*. N 2 £ H 2 

5 23. tut^®{i-> y ^ i ?j jfc 5 , ntnnf wiftifB^ y = ^mm^m^ 
io ff>m^m, 

2 5. trusty a^iwuBif^ ffrte^Mco^-fWdj; vm^H^^t^^mt 
2 6 . 3*an±t^> y 3 ismm&Mf&tz unt, 

tute^y = ^mtimvmmZ:. A r £fc«:K r J: 5 jlKms^Rgtfctf* t»*3i 

2 7. tufS-^^r^ Dj^yyXvfj:, SWE*S_hf!:*3V^Tl 0"cm-»^_h<Z> 
H-^-flB^Sr^i- 5 £ t Sr«r» £ "T Sit 2 6 iaft<DB&*^<a^£#8* 
20 2 8. fufE^^n^^X^}^ fulE^®±^j6^T 1 OVgtTC^X 

■^mfuSr^S r t i: i~ 5lf ^ 2 6 IB*feO«l«#:BIW3^^fe 

2 9. BUffi^**3j;l57Km&#^5^*<i: UT^tp^t*. NH 3 ^"Cfe5 

- <t &wmt-rz>m im.2 6 fas^i®#ffi&^£*^ 

3 0 . AtrBS&fts J: t^*3(f *«Si*^7aSf £ UT-^tp^ fi. N 2 ^ £ H 2 ^ 

3 i . msgmms v =« ^® i 9 & 9, tuiw » buie-> y = >mm<Dmt 
3 2 . tuiEi/ y =1 >&m<0fflm* tm^ v = k r ^t-r^^&i* 
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5 34. e/j)3 yti^,. k r ^be <t i-s^ffe^^ t mm^mmm t bT^tp 

3 5 . fl&IBW ^ n^^XVfi, ffifeE'> y = VM-h^l^T 1 012 c m - 3 

3 6 . miia-v-r * Dijyy^n mfiBv-y = >-^®±^*3v>t 1 0 vj^t 

15 3 7. bwIS^^^^tc^^ bT^^«. NHa^T-fc^ itufSHSl 

3 8. mvFm^*kmzo 2 $*bim®$}i 3 tf^b\x 9 6. 5:3:0. 
20 39. fttiwBv- y =1 >-mm^r-f ? n^r^ x-^^Bg^-r^im-e^ tuiB^ y 3 

40. y =1 isms±^ wwmcx <o v = ^mm&m&tzjMt . 
25 twisgfea? softs' y =' >iwtafU:fc^- HM^fiJtf-sxsi: 

4 1 . tmmtfcm? ^*^NH* te> A r ^fcteK r «fc 0 iims^w^ 
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5 4 3. * ojS^yXrft, HUfBv-y = ^g^O^ffi^^X 1 0 V 

J^Ttf)^ X^ntiL£mirZ> r i -T Sit 1 |B*o¥*(*:S1tW 

4 4. tfffBS^J;r/7K*^«^^»i:b-C^tf^(±, NH 3 ^-C*>5 
- £ t -tZWRm. 4 1 lEi£^^#^«cDiSJit^& 
10 4 5. mrfBS*feJ:^7K*?:«^^7n*^ bX*a totf^ta, N 2 Xf^ £ H 2 

4 6 . HuiBi/ y = i^gHtffl&i, fulfil y = K r ^fTS^ktfe^^ 

15 wwm, 

47. -> y =1 ^t2Mtc «t t> y =j tsmtm&ffifcrz iti , 

4 8. BlrlS-r^^njR^X-^W:, fijiSi/y = vS&^ffilc&V^X 1 0" 
SBt£15fc„ 

25 4 9. iufEW ^ njK^X-^WU StrBB'>y = is&SLV&mteilf&^X 1 0 V 
Jl^TOX^ X^m^^^-f5 r £ £#t§Sc i: -T SI»^3S 4 7 ffi*&©¥*##Sill<E> 

5 0. futB^S^ctt/Tkil^W^^^i: bX-^tf^tt, NH 3 ^XXfeS 
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5 1 . wm^mte x^m^mim^m t lt^*? * n 2 t h 2 
5 2 . BtrKv- y ^ ^mmtDmkte, v =* k r i-s^r&i* 

54. y = ^stg^s^. Kr^±i -r z>7&mtfx t mm^mmm t tr 

is ^-tom^-a^^w-rar £&#m£-r stiffs 4ttik<Dzmwmm<omsk 

5 6. itufE^-T ^ niS^Xvtt, futSv-y = ^St£±{d*5VN-C 1 0 V&T 
^r7X^«^Wi-6Ci^TOi-r5lf^5 4l5«^^g«^it 

20 57. w&dmm*ffimft7mki,x'gt*tfx^ nh 3 ^-c&^ ffme»r 

5 8. im&fmktf*knmO z tfXkimZNH 3 tf*ki-±. 96. 5:3:0. 

25 59. tijisv' y = i^gmtrrj ? n&^x^as^szng^ iwiB"> y = 
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FIG. 4A 
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FIG. 13A 



H H H H 



FIG. 13C 



FIG. 13D 



I J I 



Kr*(Ar*)+NH* 

I I I 







FIG. 13B 


Si 





_ 103 

- 1 03A SiO s 
„ 103 

J03N Si 3 N 4 

-103ASiO 2 

-103 









A 




o ° 




—103B 




o 












~^-103N 


Si 








A' 



-103 



13/34 

Copied from. .1.1509062 on 01 /07/2009 



WO 02/054474 



PCT/JP01/11596 




14/34 

Copied from l i.50!)(H>2 on 0.i /07/2009 



WO 02/054474 



PCT/JPO 1/1 1596 



FIG. 15 
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FIG. 20 
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FIG. 23 
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FIG. 25 
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